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ABSTRACT 

[Problem] In a semiconductor device having a control terminal, to enable the control 
terminal to be made active or inactive depending on specifications without changing the 
wiring pattern. 

[Resolving Means] A CE2 control terminal 1 is connected to an input terminal of an 
input buffer 2, and connected to a power supply for supplying a supply voltage V cc via a 
fuse 3. In this state, the CE2 control terminal 1 is inactive, but when it is desired to 
make the CE2 control terminal 1 active in compliance with specifications, the fuse 3 is 
severed by irradiation with a laser beam or the like. 

CLAIMS 

1 . A semiconductor device having a plurality of input-output terminals including 

a control terminal; characterized in that 

said control terminal is connected to a predetermined power supply via a fuse; 

and 

said control terminal is made active or inactive by severing or not severing said 

fuse. 
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2. A semiconductor device having a plurality of input-output devices including a 
control terminal; 

characterized by comprising 

an input buffer having a first input terminal and a second input terminal; and 

a circuit for outputting a high-level or low-level signal including a fuse having 
one end grounded and the other end connected to a predetermined power supply; 

said control terminal being connected to said first input terminal of said input 
buffer, and an output terminal of said circuit being connected to said second input 
terminal of said input buffer; 

said control terminal being made active or inactive by severing or not severing 
said fuse. 

3. A semiconductor device as recited in claim 2, characterized in that said circuit 
consists of a latch circuit. 

DETAILED DESCRIPTION OF THE INVENTION 
Technical Field of the Invention 

The present invention relates to a semiconductor device, particularly to a semiconductor 
device having a plurality of input-output terminal including a control terminal. 

Conventional Art 

In semiconductor devices such as semiconductor memories, control terminals, i.e. 
control pins are provided in order to control the activation and suspension thereof. For 
example, Fig. 5 shows an example of a pin arrangement in a static RAM, wherein a SE1 
bar and CE2 are provided as control pins. In this static RAM, there are cases in which 
both the CE1 bar and CE2 control pins are made active, and wherein the CE1 bar 
control pin is made active while the CE2 control pin is made inactive. 

Conventionally, in order to handle these two types of cases, the aluminum (Al) wiring 
pattern is made differently during the wafer manufacturing process. That is, when 
making both the CE1 bar control pin and the CE2 control pin active, Al wiring is 
provided so that the bonding pads of both of these control pins are connected to internal 
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circuitry, while in the case where only the CE1 bar control pin is to be made active and 
the CE2 control pin is to be inactive, Al wiring is provided so as to connected only the 
bonding pad for the CE1 bar control pin to the internal circuitry. 

Problems to be Solved by the Invention 

However, in order to make different Al wiring patterns depending on whether to make a 
control pin active or inactive as described above, two mask patterns are necessary in 
order to form the Al wiring, thus increasing the manufacturing cost. 

Therefore, the present invention has the object of offering a semiconductor device 
capable of making a predetermined control terminal active or inactive depending on 
specifications without changing the wiring patterns. 

Means for Solving the Problems 

In order to achieve the above object, a first invention according to the present invention 
is a semiconductor device having a plurality of input-output terminals including a 
control terminal; characterized in that said control terminal is connected to a 
predetermined power supply via a fuse; and said control terminal is made active or 
inactive by severing or not severing said fuse. 

A second invention according to the present invention is a semiconductor device having 
a plurality of input-output devices including a control terminal; characterized by 
comprising an input buffer having a first input terminal and a second input terminal; and 
a circuit for outputting a high-level or low-level signal including a fiise having one end 
grounded and the other end connected to a predetermined power supply; said control 
terminal being connected to said first input terminal of said input buffer, and an output 
terminal of said circuit being connected to said second input terminal of said input 
buffer; said control terminal being made active or inactive by severing or not severing 
said fuse. 

In one embodiment of the second invention according to the present invention, the 
circuit for outputting a high-level or low-level signal including a fuse having one end 
grounded and the other end connected to a predetermined power supply consists of a 
latch circuit. 

In the present invention, the fuse is formed from, e.g. polycrystalline silicon or 
polycide. 

According to a semiconductor device of the present invention having the above- 
described structure, the control terminal can be made active or inactive by severing or 
not severing a fuse depending on specifications without changing the Al wiring pattern. 



Japanese Patent Application 
First Publication No. Hei 9-51075 



Page 4 



Additionally, since there is no need to make different Al wiring depending on 
specifications, it is possible to flexibly adapt to changes in specifications. 

Embodiments of the Invention 

The embodiments of the present invention will be described with reference to the 
attached drawings. 

Fig. 1 is a circuit diagram showing a static RAM according to a first embodiment of the 
present invention, particularly the area around the CE2 control terminal. The pin 
arrangement after packaging of the static RAM is, e.g. the same as in Fig. 5. 

As shown in Fig. 1, in the static RAM according to this first embodiment, in the wafer 
state, the CE2 control terminal 1 is connected to the input terminal of the input buffer 2, 
and is also connected to a power supply supplying a supply voltage V cc via a fuse 3. 
The output terminal of the input buffer 2 is connected to internal circuitry. Here, the 
CE2 control terminal 1 is a bonding pad. Additionally, the fuse 3 is capable of being 
severed by irradiation with a laser beam or the like, and is, for example, formed from 
polycrystalline silicon. 

In the static RAM according to the first embodiment, the CE2 control terminal 1 is 
made active or inactive by severing or not severing the fuse 3. 

That is, in the state shown in Fig. 1, the CE2 control terminal 1 is connected to the 
power supply supplying the supply voltage V cc via the fiise 3, so that the potential at the 
CE2 control terminal 1 is always V cc . If the state of a potential of V cc is taken as a 
high-level and the state of ground potential is taken as a low-level, then a high level is 
always input to the input terminal of the input buffer 2. In this case, the control of the 
operation and suspension of this static RAM cannot be performed from the CE2 control 
terminal 1. In other words, the CE2 control terminal lis inactive. 

Next, when it is desired to make the CE2 control terminal 1 active in compliance with 
specifications, the fuse 3 is severed by irradiation with a laser beam as shown in Fig. 2. 
In this case, a short circuit is formed between the CE2 control terminal 1 and the power 
supply supplying the supply voltage V cc , so that it is then possible to control the 
operation and suspension of the static RAM by means of voltages input to the CE2 
control terminal 1. The fiise 3 is normally severed during wafer characteristic testing. 

Fig. 3 shows an example of the specific structure of the fuse 3 in the static RAM 
according to the first embodiment. Here, Fig. 3 A is a plan view showing the structure 
around the fuse 3, while Fig. 3B is a section view along the line A-B in Fig. 3 A. 

As shown in Fig. 3, a fuse 3 composed of e.g. polycrystalline Si is provided on an 
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interlayer insulating film 4 such as a silicon dioxide (Si0 2 ) film. Reference numeral 5 
denotes an interlayer insulating film such as an Si0 2 film. On both ends of the fuse, 
wiring 6a, 6b composed e.g. of Al is connected via contact holes 5a, 5b, 5c, 5d provided 
in this interlayer insulating film 5. While not shown in the drawing, the wiring 6a, 6b 
is such that the line 6a is connected to the CE2 control terminal 1 and the line 6b is 
connected to the power supply supplying the supply voltage V cc . Reference numeral 7 
denotes a protective film. An aperture 8 is provided in the protective film 7 and the 
interlayer insulating film 5 so as to expose the central portion of the fuse 3. In order to 
sever the fuse 3, the fuse 3 is irradiated with e.g. a laser beam through this aperture 8. 

As described above, according to the static RAM of the first embodiment, the CE2 
control terminal 1 is connected to a power supply supplying the supply voltage V cc via 
the fuse 3. If this fuse 3 is not severed, the CE2 control terminal 1 inactive, but since 
the CE2 control terminal 1 can be made active by severing the fuse 3, there is no need to 
make different Al wiring patterns during the wafer manufacturing process in accordance 
with specifications. For this reason, there is no need to prepare two types of mask 
patterns for Al wiring formation depending on whether the CE2 control terminal 1 is to 
be active or inactive. 

Additionally, since the CE2 control terminal 1 can be made active or inactive by 
severing or not severing the fuse 3, it can be flexibly adapted to changes in 
specifications. 

Fig. 4 is a circuit diagram showing a static RAM according to a second embodiment of 
the present invention, particularly the connections around the CE2 control terminal. 

As shown in Fig. 4, in the static RAM according to the second embodiment, in the 
wafer state, the CE2 control terminal 1 1 is connected to a first input terminal of an input 
buffer 12 composed of a 2-input NOR-type logic gate. The second input terminal of 
this input buffer 12 is connected to the output terminal of a latch circuit 20. The output 
terminal of the input buffer 12 is connected to internal circuitry. 

The latch circuit 20 is composed of a p-channel MOS transistor 21, a p-channel MOS 
transistor 22, an inverter 23, an inverter 24 and a fuse 25. The source and drain of the 
p-channel MOS transistor 21 are both connected to a power supply supplying a supply 
voltage V cc? and the gate is connected to the source of the p-channel MOS transistor 22. 
The drain of the p-channel MOS transistor 22 is connected to a power supply supplying 
the supply voltage V cc , and the source is grounded via the fuse 25. Additionally, the 
source of the p-channel MOS transistor 22 is connected via the inverters 23 and 24 to 
the output terminal of the latch circuit 20. The output terminal of the inverter 23 is 
connected to the gate of the p-channel MOS transistor 22. 

According to the static RAM of this second embodiment, when the fuse 25 is not 
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severed, the CE2 control terminal 11 is active. That is, when the fuse 25 is not severed, 
the node 26 in Fig. 4 is grounded via the fuse 25, so that the potential is always 0. In 
this case, the output of the latch circuit 20 is also always 0, so that it is possible to 
control the operation and suspension of the static RAM by means of a CE2 signal 
inputted to the CE2 control terminal 1 1 . That is, when the fuse 25 is not severed, the 
CE2 control terminal 1 1 is active. 

Next, when it is desired to make the DE2 control terminal 1 1 inactive in compliance 
with specifications, the fuse 25 is severed by irradiation with a laser beam or the like. 
At this time, the node 26 is in a floating state. Here, due to capacitative coupling by 
the p-channel MOS transistor 21 with the source and drain connected to the power 
supply supplying the supply voltage V cc , the potential of the node 26 connected to the 
gate of the p-channel MOS transistor 21 becomes equal to V cc . As a result, the 
potential of the gate of the p-channel MOS transistor 22 goes to low-level and is turned 
on, so that the node 26 is held stably at the potential V cc . At this time, the output of 
the latch circuit via the two inverters 23, 24 is always high-level. In this case, the 
operations and suspension of the static RAM cannot be controlled from the CE2 control 
terminal 1 1, so that the CE2 control terminal 1 1 is made inactive. 

As described above, according to the static RAM of the second embodiment, as with the 
first embodiment, the CE2 control terminal 11 is active when the fuse 25 is not severed, 
but the CE2 control terminal 1 1 can be made active by severing the fuse 25, so that 
there is no need to make different Al wiring patterns during the wafer manufacturing 
process in accordance with specifications. For this reason, there is no need to prepare 
two mask patterns for formation of the Al wiring depending on whether to make the 
CE2 control terminal 1 1 active or inactive. 

Additionally, since the CE2 control terminal 11 can be made active or inactive by 
severing or not severing the fuse 25, it can flexibly adapt to changes in specifications. 

While a detailed explanation of the embodiments of the present invention has been 
given above, this invention is not restricted to the embodiments mentioned above, and 
various modifications are possible on the basis of the technical gist of the present 
invention. 

For example, the structure of the latch circuit 20 used in the above-described second 
embodiment is no more than a single example, and other structures may be used as well. 

Additionally, in the above-described first and second embodiments, cases were 
explained wherein the present invention was used in a static RAM, but the present 
invention can be applied to any semiconductor device having a control terminal. 

Effects of the Invention 
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As described above, according to the present invention, the control terminal is made 
active or inactive by severing or not severing a fuse, so that the control terminal can be 
made active or inactive depending on the specifications without changing the wiring 
patterns. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 A circuit diagram showing a static RAM according to a first embodiment of the 
present invention. 

Fig. 2 A circuit diagram showing a static RAM according to the first embodiment of 
the present invention in a state wherein the fuse is severed. 

Fig. 3 A plan view and section view showing an example of the detailed structure of a 
fuse in a static RAM according to the first embodiment of the present 
invention. 

Fig. 4 A circuit diagram showing a static RAM according to a second embodiment of 
the present invention. 

Fig. 5 A line diagram showing an example of the pin arrangements of a static RAM. 
Description of the Reference Numerals 

1,11 CE2 control terminal 

2, 12 input buffer 

3, 25 fuse 

8 aperture 

20 latch circuit 

21, 22 p-channel MOS transistor 

23, 24 inverter 
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